Abstract. Let Given algebras A and B, we put an algebra structure on the tensor (0) :
Definition 1 [1] . Let H be a bialgebra over a field k and A be a left H-module algebra. Let It is straightforward to show that π C : C E −→ C, c e −→ c ε E (e) and π E : C E −→ E, c e −→ ε C (c)e are coalgebra surjections since C is a left H-comodule coalgebra and E is a left H-module coalgebra.
Definition 3 [5] . Let H be a bialgebra over a field k. Let 
Proposition 7 [5] . Let (D, B) be an admissible pair. Then
Next result gives two mapping description of B
Proposition 8 [5] . Let (D, B) 
commutes and f is a bialgebra isomorphism.
(2) There exists a unique coalgebra map
commutes and g is a bialgebra isomorphism.
We will solve a converse in case D is a Hopf algebra. 
Theorem 9. Let D be a Hopf algebra with antipode s D and be a left

H-comodule algebra and a left H-module coalgebra over a field
k. Let A be a bialgebra over k. Suppose A π i D are bialgebra maps satisfying π • i = I D . Set Π = I A * (i • s D • π) and let B = Π(A). Let j : B → A be the inclusion.
Then (i) B is a subalgebra of A and B has a coalgebra structure such that Π is a coalgebra map. (ii) B is a left D-comodule coalgebra, a left D-module algebra, a left
D-comodule algebra and B is a left D-module coalgebra.
Suppose that Π is an algebra map. Then (iii) B is a left H-module algebra and B is a left H-comodule coalgebra,
Proof. In the convolution algebra End k (A), for all a ∈ A,
For all a, a ∈ A,
By (2) and (4), (7) Π(a · h) = Π(ai(h)) = Π(a)ε(h) = Π(a) · h,
Therefore we have Π is a right D-module map and B is a right Dsubcomodule and Π| B is a right D-comodule map. · · · · · · · · · · · · · · · · · · · · · (8)
By (1) and (7), we have
Therefore we have Π(b) = b. b ∈ B · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · (9)
Hence Π • j = I B · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · (10)
By (3) and (7),
Therefore we have B is a subalgebra with ∆(B) ⊆ A⊗B · · · · · · · · · · · · (11) and the inclusion map j : B −→ A is an algebra map· · · · · · · · · · · · · · · (12)
Let d · a = ad i (d ⊗ a) = Σi(d 1 )ai(s D (d 2 )) be the adjoint action of D on A. By (2), Π(i(d)a ) = Σi(d) 1 Π(a )(i • s D • π)(i(d) 2 ) = Σi(d 1 )Π(a )(i • s D )(π(i(d 2 )) = Σi(d 1 )Π(a )(i • s D )(d 2 ) = Σi(d 1 )Π(a )i(s D (d 2 )) = d · Π(a ). So d · Π(a ) = Π(i(d)a ) ∈ B.
Therefore we have B is a left D-module under ad i and Π is a left Dmodule map.· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · (13)
Define the comultipication on B as ∆ B : Since Π is a coalgebra map,
Therefore we have Σπ(
Therefore we have Π| B is a left D-comodule map.· · · · · · · · · · · · · · · · · · (17)
Since A is a left D-module algebra under ad i and B is a submodule of A, (11) and (14). 
We have defined the comultipication and the counit of B as
Then (B, m B , u B ) is a algebra and (B, ∆ B , ε B ) is a coalgebra. We define 
since Π is an algebra map.
Therefore we have B is a left H-module algebra.
For all Π(a) ∈ B, we compute
Therefore we have B is a left H-comodule coalgebra.
(iv) : We will show that (D, B) is a admissible pair. Let
and Π is a left H-comodule map. Since Π is a coalgebra map and Π is a left
where b = Π(a) and b = Π(a ). We have by the right D-module structure of B. Therefore Π is an algebra map.
